Short-chain fatty acid production from mono- and disaccharides in a fecal incubation system: implications for colonic fermentation of dietary fiber in humans.
An in vitro fecal incubation system was used to demonstrate how lactose, lactulose and monosaccharides (mainly constituents of dietary fiber) influence short-chain fatty acid production in colon. Short-chain fatty acids were formed from all mono- and disaccharides tested (except L-glucose): D-glucose, D-galactose, D-fructose, D-mannose, L-rhamnose, D-sorbitol, D-arabinose, D-xylose, D-ribose, D-galacturonate, D-glucuronate, lactose and lactulose. All saccharides increased acetate formation; propionate production was increased from rhamnose, arabinose, xylose, ribose, galacturonic and glucuronic acid, whereas the synthesis of butyrate was elevated in assays incubated with sorbitol, galacturonic and glucuronic acid, and to a lesser degree ribose. Isobutyrate, valerate, isovalerate and hexanoate were produced in increased amounts in assays incubated with albumin, but in fact decreased in many incubations with saccharides. It is speculated that saccharide fermentation always results in formation of acetate, and that the relative production of acetate, propionate and butyrate is related to the monosaccharide composition of dietary fiber available for colonic bacteria. However, the production of isobutyrate, valerate, isovalerate and hexanoate is probably not due to saccharide fermentation, but is rather of polypeptide origin.